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1 Introduction

At 3GPP SA4#61 in Barcelona the overall requirements for QoE reporting for HTTP streaming was agreed in [1]. Based on these requirements, and building on the existing QoE metrics and reporting already implemented for PSS [2], a more detailed implementation suggestion aiming for Release 10 is proposed in the Pseudo-CR below. 
2 Proposal

We propose to adopt the following Pseudo-CR into the Release 10 specification text for 3GP-DASH.
3 References
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3GPP S4-100965, HTTP-based Streaming and Download Services - Use cases, requirements and working assumptions: Permanent Document
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************************  CHANGE 1 *************************
7.3.2
Media Presentation Description Attributes and Elements

The MPD contains attributes and elements as presented in Table 7.2.

Table 7.2: Semantics of Media Presentation Description (M=Mandatory, O=Optional, OD=Optional with Default Value, CM=Conditionally Mandatory) 
	Element or Attribute Name
	Type (Attribute or Element)
	Cardinality
	Optionality
	Description

	MPD
	E
	1
	M
	The root element that carries the Media Presentation Description for a Media Presentation.

	
	type
	A
	
	OD

default: OnDemand
	“OnDemand” or “Live”.
Indicates the type of the Media Presentation. Currently, on-demand and live types are defined. If not present, the type of the presentation shall be inferred as OnDemand.

	
	availabilityStartTime
	A
	
	CM

Must be present for type=”Live”
	Gives the availability time (in UTC format) of the start of the first Period of the Media Presentation.

	
	availabilityEndTime
	A
	
	O
	Gives the availability end time (in UTC format). After this time, the Media Presentation described in this MPD is no longer accessible. When not present, the value is unknown.

	
	mediaPresentationDuration
	A
	
	O


	Specifies the duration of the entire Media Presentation. If the attribute is not present, the duration of the Media Presentation is unknown.

	
	minimumUpdatePeriodMPD
	A
	
	O
	Provides the minimum period the MPD is updated on the server. If not present the minimum update period is assumed to be infinite.

	
	minBufferTime
	A
	
	M
	Provides the minimum amount of initially buffered media that is needed to ensure smooth playout provided that each Representation is delivered at or above the value of its bandwidth attribute.

	
	timeShiftBufferDepth
	A
	
	O
	Indicates the duration of the time shifting buffer that is available for a live presentation. When not present, the value is unknown. If present for on-demand services, this attribute shall be ignored by the client.

	
	baseURL
	A
	
	O
	Base URL on MPD level

	
	ProgramInformation
	E
	0,1
	O
	Provides descriptive information about the program

	
	
	moreInformationURL
	A
	
	O
	This attribute contains an absolute URL which provides more information about the Media Presentation

	
	
	Title
	E
	0,1
	O
	May be used to provide a title for the Media Presentation

	
	
	Source
	E
	0,1
	O
	May be used to provide information about the original source (for example content provider) of the Media Presentation.

	
	
	Copyright
	E
	0,1
	O
	May be used to provide a copyright statement for the Media Presentation.

	
	Period
	E
	1…N
	M
	Provides the information of a Period

	
	
	start
	A
	
	M
	Provides the accurate start time of the Period relative to the value of the attribute availabilityStart time of the Media Presentation. 

	
	
	id
	A
	
	O
	Provides a unique identifier for this Period within the Media Presentation.

	
	
	segmentAlignmentFlag
	A
	
	OD

Default: false
	When set to ‘true’, indicates that all presentation start and end times of media components of any particular media type are temporally aligned in all Segments across all Representations with the same value of the duration attribute on Representation level in this Period. The presentation end time of a media component is defined as the sum of the presentation time of the last sample and the duration of the last sample.

	
	
	bitstreamSwitchingFlag
	A
	
	OD

Default: false
	The concatenation of an Initialization Segment, if present, with all consecutive Media Segments of a single Representation within a Period, starting with the first Media Segment, results in a syntactically valid bitstream (according to the specific bitstream format) that is also semantically correct (i.e. if the concatenation is played, the media content within this Period is correctly presented). When this flag is set to ‘true’, such consecutive Segments following the same constraints may come from any Representation within the same group within this Period. 
This flag shall not be set to ‘true’ when segmentAlignmentFlag is set to ‘false’.

See clause 8.2.4 for the implications

when this flag is set to ‘true’ for the instantiation of 3GPP Adaptive HTTP Streaming.

	
	
	SegmentInfoDefault
	E
	0,1
	O
	Provides default Segment information about Segment durations and, optionally, URL construction.

	
	
	
	duration
	A
	
	O
	Default duration of Media Segments

	
	
	
	startIndex
	A
	
	O
	Default start index

	
	
	
	baseURL
	A
	
	O
	Base URL on Period level

	
	
	
	sourceUrlTemplatePeriod
	A
	
	O
	The source string providing the URL template on period level.

	
	
	Representation
	E
	1..N
	M
	This element contains a description of a Representation.

	
	
	
	bandwidth
	A
	
	M
	The minimum bandwidth of a hypothetical constant bitrate channel in bits per second (bps) over which the representation can be delivered such that a client, after buffering for exactly minBufferTime can be assured of having enough data for continuous playout. 

	
	
	
	id
	A
	
	M
	Provides a unique identifier for this Representation within the Period. 

	
	
	
	width
	A
	
	O
	Specifies the horizontal resolution of the video media type in an alternative Representation, counted in pixels. 

	
	
	
	height
	A
	
	O
	Specifies the vertical resolution of the video media type in an alternative Representation, counted in pixels.

	
	
	
	lang
	A
	
	O
	Declares the language code(s) for this Representation according to RFC 5646 [13]. 

Note, multiple language codes may be declared when e.g. the audio and the sub-title are of different languages.

	
	
	
	mimeType
	A
	
	M
	Gives the MIME type of the Initialisation Segment, if present; if the Initialisation Segment is not present it provides the MIME type of the first Media Segment. 

Where applicable, this MIME type includes the codec parameters for all media types. The codec parameters also include the profile and level information where applicable.
For 3GP files, the MIME type is provided according to RFC 4281 [14].

	
	
	
	group
	A
	
	OD

Default: 0
	Specifies the group to which this Representation is assigned. 

	
	
	
	startWithRAP
	A
	
	OD

Default: False
	When True, indicates that all Segments in the Representation start with a random access point

	
	
	
	qualityRanking
	A
	
	O
	Provides a quality ranking of the Representation relative to other Representations in the Period. Lower values represent higher quality content. If not present then the ranking is undefined.

	
	
	
	ContentProtection
	E
	0...N
	O
	This element provides information about the use of content protection for the segments of this representation.
When not present the content is not encrypted or DRM protected.

	
	
	
	
	schemeIdUri
	A
	
	M
	Provides an URI to identify the content protection scheme. This URI should be an URN or an absolute URL used as an identifier.

This attribute, possibly in conjunction with the SchemeInformation element, enables a client to determine compatibility for the content protection technologies required to play the protected segments of this representation, such as the DRM system(s), encryption algorithm(s), and key distribution scheme(s).

	
	
	
	
	SchemeInformation
	E
	0,1
	O
	This element gives the information about the used content protection scheme. The element can be extended in a separate namespace to provide more scheme specific information. For more details refer to section 8.4.1.

	
	
	
	TrickMode
	E
	0, 1
	O
	Provides the information for trick mode. It also indicates that the Representation may be used as a trick mode Representation.

	
	
	
	
	alternatePlayoutRate
	A
	
	OD

Default: 1
	Specifies the maximum playout rate as a multiple of the regular playout rate, which this Representation supports with the same decoder profile and level requirements as the normal playout rate.

	
	
	
	SegmentInfo
	E
	1
	
	Provides Segment access information.

	
	
	
	
	duration
	A
	
	CM

Must be present in case duration is not present on period level and the Representation contains any Media Segment with index greater than 1.
	If present, gives the constant approximate segment duration.
All Segments within this SegmentInfo element have the same duration unless it is the last Segment within the Period, which could be significantly shorter.
If this attribute is not present, the value of this attribute is derived to be equal to the value of the duration attribute on Period level, if present. 

	
	
	
	
	startIndex
	A
	
	OD

default: 1
	The index of the first accessible Media Segment in this Representation. In case of on-demand services or in case the first Media Segment of the Representation is accessible, then this value shall not be present or shall be set to 1.

	
	
	
	
	baseURL
	A
	
	O
	Base URL on Representation level

	
	
	
	
	InitialisationSegmentURL
	E
	0, 1
	O
	This element references the Initialisation Segment. If not present each Media Segment is self-contained.

	
	
	
	
	
	sourceURL
	A
	
	M
	The source string providing the URL

	
	
	
	
	
	range
	A
	
	O
	The byte range restricting the above URL. If not present, the resources referenced in the sourceURL are unrestricted. The format of the string shall comply with the format as specified in section 7.2.4.1.

	
	
	
	
	UrlTemplate
	E
	0, 1
	CM

Must be present if the Url element is not present.
	The presence of this element specifies that a template construction process for Media Segments is applied. The element includes attributes to generate a Segment list for the Representation associated with this element.

	
	
	
	
	
	sourceURL
	A
	
	O
	The source string providing the template.
If the template is not present, the id attribute on Representation level provides the necessary information to construct the template.

	
	
	
	
	
	endIndex
	A
	
	O
	The index of the last accessible Media Segment in this Representation. If not present the endIndex is unknown.

	
	
	
	
	Url
	E
	0 …N
	CM

Must be present if the UrlTemplate element is not present.
	Provides a set of explicit URL(s) for Segments. 

Note: The URL element may contain a byte range.

	
	
	
	
	
	sourceURL
	A
	
	M
	The source string providing the URL

	
	
	
	
	
	range
	A
	
	O
	The byte range restricting the above URL. If not present, the resources referenced in the sourceURL are unrestricted. The format of the string shall comply with the format as specified in section 7.2.4.1

	
	QoE
	E
	0,1
	O
	This element provides the information necessary to trigger QoE reporting for the current HSD content.

	
	
	    server
	A
	0,n
	OD
Default: send QoE data to MPD server
	When specified indicates one or more servers to which the QoE report shall be sent. The client selects one of the servers randomly at the start of the session. This field is mandatory when OMA config is done.

	
	
	    APN
	A
	0,1
	OD
Default: use same APN as for the media
	When specified indicates the APN which should be used when sending the QoE report.

	
	
	    format
	A
	0,1
	OD
Default: no compression
	When specified gives the requested format for the reports. Possible formats are uncompressed (plain) XML and gzip compressed XML.

	
	
	    measurementInterval
	A
	0,1
	OD
Default: report only once after measurementRange has been consumed 
	When specified, it indicates the time over which metrics are measured. 

	
	
	    reportingInterval
	A
	0,1
	OD
Default: report after each measurement interval
	When specified indicates how often reporting shall be done.  Shall be an integer multiple of the measurementInterval.

	
	
	    rules
	A
	0,1
	OD
Default: client shall report QoE data
	When specified contains statistical rules which defines if the client shall report or not.

	
	
	    measurementRange
	A
	0,1
	OD
Default: all content duration
	When specified indicates the time during which QoE reporting is requested. 

	
	
	    metrics
	A
	1
	M
	Lists all QoE metrics (separated by a comma) that the client is requested to report.


7.3.3
Media Presentation Description Schema

The XML schema for the MPD in section 7.3.2 is as follows:

	<?xml version="1.0" encoding="UTF-8"?>
<xs:schema targetNamespace="urn:3GPP:ns:PSS:AdaptiveHTTPStreamingMPD:2009"


attributeFormDefault="unqualified" 


elementFormDefault="qualified"  


xmlns:xs="http://www.w3.org/2001/XMLSchema"

xmlns="urn:3GPP:ns:PSS:AdaptiveHTTPStreamingMPD:2009">


<xs:annotation>


<xs:appinfo>Media Presentation Description</xs:appinfo>


<xs:documentation xml:lang="en">




This Schema defines 3GPP Media Presentation Description!



</xs:documentation>


</xs:annotation>
<!-- MPD: main element -->


<xs:element name="MPD" type="MPDtype"/>
<!-- MPD Type -->

<xs:complexType name="MPDtype">

<xs:sequence>



<xs:element minOccurs="0" name="ProgramInformation" type="ProgramInformationType"/>


<xs:element maxOccurs="unbounded" name="Period" type="PeriodType"/>


<xs:element maxOccurs="1" name="QoE" type="QoEType"/>


<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>


</xs:sequence>


<xs:attribute default="OnDemand" name="type" type="PresentationType"/>


<xs:attribute name="availabilityStartTime" type="xs:dateTime"/>


<xs:attribute name="availabilityEndTime" type="xs:dateTime"/>


<xs:attribute name="mediaPresentationDuration" type="xs:duration"/>


<xs:attribute name="minimumUpdatePeriodMPD" type="xs:duration"/>


<xs:attribute name="minBufferTime" type="xs:duration" use="required"/>

<xs:attribute name="timeShiftBufferDepth" type="xs:duration"/>


<xs:attribute name="baseURL" type="xs:anyURI"/>

<xs:anyAttribute namespace="##other" processContents="lax"/>

</xs:complexType>

<!-- Type of presentation - live or on-demand -->

<xs:simpleType name="PresentationType">


<xs:restriction base="xs:string">



<xs:enumeration value="OnDemand"/>



<xs:enumeration value="Live"/>


</xs:restriction>

</xs:simpleType>

<!-- Period of a presentation -->

<xs:complexType name="PeriodType">


<xs:sequence>



<xs:element minOccurs="0" name="SegmentInfoDefault" type="SegmentInfoDefaultType"/>



<xs:element maxOccurs="unbounded" name="Representation" type="RepresentationType"/>



<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>


</xs:sequence>


<xs:attribute name="start" type="xs:duration"/>

<xs:attribute name="id" type="xs:string"/>


<xs:attribute default="false" name="segmentAlignmentFlag" type="xs:boolean"/>


<xs:attribute default="false" name="bitStreamSwitchingFlag" type="xs:boolean"/>


<xs:anyAttribute namespace="##other" processContents="lax"/>

</xs:complexType>

<!-- Program information for a presentation -->

<xs:complexType name="ProgramInformationType">


<xs:sequence>



<xs:element  minOccurs="0" name="Title" type="xs:string"/>



<xs:element  minOccurs="0" name="Source" type="xs:string"/>



<xs:element  minOccurs="0" name="Copyright" type="xs:string"/>



<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>


</xs:sequence>


<xs:attribute name="moreInformationURL" type="xs:anyURI"/>


<xs:anyAttribute namespace="##other" processContents="lax"/>

</xs:complexType>

<!-- Default Segment access information -->

<xs:complexType name="SegmentInfoDefaultType">


<xs:sequence>



<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>


</xs:sequence>


<xs:attribute name="baseURL" type="xs:anyURI"/>


<xs:attribute name="duration" type="xs:duration"/>

<xs:attribute default="1" name="startIndex" type="xs:unsignedInt"/>


<xs:attribute name="sourceUrlTemplatePeriod" type="xs:string"/>


<xs:anyAttribute namespace="##other" processContents="lax"/>

</xs:complexType>

<!-- A Representation of the presentation content for a specific Period -->

<xs:complexType name="RepresentationType">


<xs:sequence>



<xs:element name="SegmentInfo" type="SegmentInfoType"/>



<xs:element minOccurs="0" maxOccurs="unbounded" name="ContentProtection" type="ContentProtectionType"/>



<xs:element minOccurs="0" name="TrickMode" type="TrickModeType"/>



<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>


</xs:sequence>

<xs:attribute name="id" type="xs:string" use="required"/>


<xs:attribute name="bandwidth" type="xs:unsignedInt" use="required"/>

<xs:attribute default="0" name="group" type="xs:unsignedInt"/>


<xs:attribute name="width" type="xs:unsignedInt"/>


<xs:attribute name="height" type="xs:unsignedInt"/>


<xs:attribute name="lang" type="xs:string"/>


<xs:attribute name="mimeType" type="xs:string" use="required"/>


<xs:attribute default="false" name="startWithRAP" type="xs:boolean"/>


<xs:attribute name="qualityRanking" type="xs:unsignedInt"/>


<xs:anyAttribute namespace="##other" processContents="lax"/>

</xs:complexType>

<!-- Segment access information -->

<xs:complexType name="SegmentInfoType">


<xs:sequence>


<xs:element minOccurs="0" name="InitialisationSegmentURL" type="UrlType"/>



<xs:choice minOccurs="0">




<xs:element minOccurs="0" name="UrlTemplate" type="UrlTemplateType"/>




<xs:sequence>





<xs:element maxOccurs="unbounded" name="Url" type="UrlType"/>





<xs:any namespace="##other" processContents="lax" minOccurs="0"






maxOccurs="unbounded"/>




</xs:sequence>




<xs:any namespace="##other" processContents="lax" minOccurs="0"




 maxOccurs="unbounded"/>



</xs:choice>

</xs:sequence>


<xs:attribute name="baseURL" type="xs:anyURI"/>


<xs:attribute name="duration" type="xs:duration"/>

<xs:attribute default="1" name="startIndex" type="xs:unsignedInt"/>

<xs:anyAttribute namespace="##other" processContents="lax"/>

</xs:complexType>

<!-- A Segment URL  -->

<xs:complexType name="UrlType">


<xs:sequence>



<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>


</xs:sequence>


<xs:attribute name="sourceURL" type="xs:anyURI" use="required"/>


<xs:attribute name="range" type="xs:string"/>


<xs:anyAttribute namespace="##other" processContents="lax"/>

</xs:complexType>

<!-- A URL template  -->

<xs:complexType name="UrlTemplateType">


<xs:sequence>



<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>


</xs:sequence>


<xs:attribute name="sourceURL" type="xs:anyURI"/>


<xs:attribute name="endIndex" type="xs:unsignedInt"/>


<xs:anyAttribute namespace="##other" processContents="lax"/>

</xs:complexType>

<!-- Gives information about the content protection -->

<xs:complexType name="ContentProtectionType">


<xs:sequence>



<xs:element minOccurs="0" name="SchemeInformation" type="xs:string"/>



<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>


</xs:sequence>


<xs:attribute name="schemeIdUri" type="xs:anyURI" use="required"/>


<xs:anyAttribute namespace="##other" processContents="lax"/>

</xs:complexType>

<!-- Gives information about trick mode -->

<xs:complexType name="TrickModeType">


<xs:sequence>



<xs:any namespace="##other" processContents="lax" minOccurs="0" maxOccurs="unbounded"/>


</xs:sequence>


<xs:attribute default="1" name="alternatePlayoutRate" type="xs:string"/>


<xs:anyAttribute namespace="##other" processContents="lax"/>

</xs:complexType>
<!-- Gives information about QoE reporting -->

<xs:complexType name="QoEType">


<xs:attribute name="server" type="xs:string" use="optional"/>

<!-- Shall be completed with further attributes according to the QoE part in Table 7.2 -->


<xs:anyAttribute namespace="##other" processContents="lax"/>

</xs:complexType>
</xs:schema>


Namespaces may be used to extend functionalities. As with typical XML practice, any elements or attributes not supported by the terminal shall be ignored. Therefore, all extended elements and attributes added to a Representation in particular shall be such that they can be safely ignored by HTTP streaming clients. 

An example for a valid MPD is as follows:

	<?xml version="1.0" encoding="UTF-8"?>

<MPD 

type="Live" 

baseUrl="http://www.example.com" 

minimumUpdatePeriodMPD="PT20S" 

minBufferTime="PT10S" 

mediaPresentationDuration="PT2H" 

availabilityStartTime="2010-04-01T09:30:47Z" 


availabilityEndTime="2010-04-07T09:30:47Z" 


timeShiftBufferDepth="PT30M" 
xsi:schemaLocation="urn:3GPP:ns:PSS:AdaptiveHTTPStreamingMPD:2009 3GPP-MPD-r1.xsd" 
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
xmlns="urn:3GPP:ns:PSS:AdaptiveHTTPStreamingMPD:2009">


<ProgramInformation moreInformationURL="http://www.example.com">



<Title>Example</Title>


</ProgramInformation>


<Period start="PT0S">



<Representation 



mimeType="video/3gpp; codecs=s263, samr" 



bandwidth="256000"
         id="256">




<SegmentInfo duration="PT10S" baseURL="rep1/">





<InitialisationSegmentURL sourceURL="seg-init.3gp"/>





<Url sourceURL="seg-1.3gp"/>





<Url sourceURL="seg-2.3gp"/>





<Url sourceURL="seg-3.3gp"/>




</SegmentInfo>






</Representation>



<Representation 




mimeType="video/3gpp; codecs=mp4v.20.9, mp4a.E1" 




bandwidth="128000"

         id="128">




<SegmentInfo duration="PT10S" baseURL="rep2/">





<InitialisationSegmentURL sourceURL="seg-init.3gp"/>





<Url sourceURL="seg-1.3gp"/>





<Url sourceURL="seg-2.3gp"/>





<Url sourceURL="seg-3.3gp"/>




</SegmentInfo>



</Representation>


</Period>


<Period start="PT30S">



<SegmentInfoDefault 



duration="PT10S"




sourceUrlTemplatePeriod="http://example.com/$RepresentationId$/$Index$.3gp"/>



<Representation 



mimeType="video/3gpp; codecs=mp4v.20.9, mp4a.E1" 



bandwidth="256000" 

         id="1">




<SegmentInfo>




<InitialisationSegmentURL sourceURL="seg-init-1.3gp"/>




</SegmentInfo>



</Representation>



<Representation 



mimeType="video/3gpp; codecs=mp4v.20.9, mp4a.E1" 



bandwidth="128000" 

         id="2">




<SegmentInfo>





<InitialisationSegmentURL sourceURL="seg-init-2.3gp"/>



</SegmentInfo>



</Representation>


</Period>

</MPD>


******************** END OF CHANGE 1 *************************************
************************  CHANGE 2 *************************
9
Quality of Experience
9.1
General
A streaming client supporting Quality of Experience (QoE) shall report QoE metrics according to the QoE configuration. Such a configuration can be made in the MPD as specified in section 7.3, or by a corresponding OMA-DM Managed Object as specified in section 9.4. In both cases the reporting of metrics shall be done over HTTP according to section 9.3.

9.2
Metrics
9.2.1
General

Most metrics consists of several values, including a timestamp. This timestamp contains both client absolute clock time and media time, so that the metrics can be evaluated both from end-user and content perspective.
9.2.1
MPD Fetch
The metric "MPD Fetch" consists of three values:

· MPD Fetch Start: Indicates the timestamp when the MPD was requested.

· MPD Fetch URL: Indicates the URL to the MPD.

· MPD Fetch Delay: Indicates the time needed to fetch the MPD.

If multiple MPD fetches occur during a measurement interval, the values are given as vectors. Note that the value "MPD Fetch Delay" might be reported in a later measurement interval. If the MPD fetch is unsuccessful, the delay is reported as "-1".

9.2.2
Segment Fetch
The metric "Segment Fetch consists of three values:

· Segment Fetch Start: Indicates the timestamp when the segment was requested.

· Segment Fetch URL: Indicates the URL to the segment.

· Segment Fetch Delay: Indicates the time needed to fetch the segment.

If multiple segment fetches occur during a measurement interval, the values are given as vectors. Note that the value "Segment Fetch Delay" might be reported in a later measurement interval. If the segment fetch is unsuccessful, the delay is reported as "-1".

9.2.3
Representation Switch
The metric "Representation Switch" consists of two values:

· Representation Switch Start: Indicates the timestamp when the client decided to switch representation.

· Representation Switch Delay: Indicates the delay from the start of a representation switch until the new representation is played out.

If multiple representation switches occur during a measurement interval, the values are given as vectors. Note that the value "Representation Switch Delay" might be reported in a later measurement interval.

9.2.4
Initial Playout
The metric "Initial Playout" consists of two values:

· Initial Playout Start: Indicates the timestamp when the first content playout started.

· Initial Playout Delay: Indicates the delay from the time when the user requested to start the playout, until the first content was played out.
9.2.5
Rebuffering
The metric "Rebuffering" consists of  two values:

· Rebuffering Start: Indicates the timestamp when the client started to rebuffer.

· Rebuffering Delay: Indicates the delay between start of rebuffering and the continuation of playout.

If multiple rebufferings occur during a measurement interval, the values are given as vectors. Note that the value "Rebuffering Delay" might be reported in a later measurement interval.

9.2.6
Buffer Status
The metric "Buffer Status" consists of two values:

· Buffer Depth: Indicates the length (in playout time) of the future content which has already been buffered. The value is measured and reported at the end of each measurement interval.

· All Content Buffered: Indicates the time when all of the content has been buffered in the client.

9.2.7
Audio
The metric "Audio" consists of  four values:

· Audio Start: Indicates the timestamp when a change of audio codec was done.

· Audio Codec: Indicates codec-relevant information for the codec used before the change.

· Audio Framerate: Indicates the average audio frame rate used since the last audio codec change (or since the start of the measurement interval).

· Audio Bitrate: Indicates the average audio bitrate used since the last audio codec change (or since the start of the measurement interval).

If multiple codec changes occur during a measurement interval, the values are given as vectors. Note that the Audio metrics are reported whenever the codec is changed, but also at the end of each measurement interval.

9.2.8
Video
The metric "Video" consists of  four values:

· Video Start: Indicates the timestamp when a change of video codec was done.

· Video Codec: Indicates codec-relevant information for the codec used before the change.

· Video Framerate: Indicates the average video frame rate used since the last video codec change (or since the start of the measurement interval).

· Video Bitrate: Indicates the average video bitrate used since the last video codec change (or since the start of the measurement interval).

If multiple codec changes occur during a measurement interval, the values are given as vectors. Note that the Video metrics are reported whenever the codec is changed, but also at the end of each measurement interval.

9.3
Reporting
9.3.1
General
The client shall send QoE reports using the HTTP (RFC 2616 [xx]) POST request carrying XML formatted metadata. If the optional "APN" configuration parameter is defined, that APN shall be used for establishing the PDP context on which the QoE metric reports will be transmitted. The Adaptive HTTP Streaming client randomly selects one of the URIs from the "Server" parameter, with uniform distribution.

Each QoE report is formatted in XML according the following XML schema (sub-clause 9.3.2). An informative example of a single reception report XML object is also given (sub-clause 9.3.3). The reports should be compressed only if the parameter "Format" specifies this.

9.3.2
XML Scheme for QoE Reports

The QoE report is formatted as an XML document that complies with the following XML schema:

	<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns:xs="http://www.w3.org/2001/XMLSchema"
targetNamespace="urn:3gpp:metadata:2010:HSD:receptionreport" 
xmlns="urn:3gpp:metadata:2010:HSD:receptionreport" 
elementFormDefault="qualified">
<xs:element name="receptionReport" type="receptionReportType"/>

<xs:complexType name="receptionReportType">

<xs:choice>


<xs:element name="qoeReport" type="qoeReportType" 




minOccurs="0" maxOccurs="unbounded"/>


<xs:any namespace="##other" processContents="skip" 




minOccurs="0" maxOccurs="unbounded"/>

</xs:choice>
</xs:complexType>

<xs:complexType name="qoeReportType">

<xs:sequence>


<xs:element name="qoeMetrics" type="qoeMetricsType" 




minOccurs="0" maxOccurs="unbounded"/>



<xs:any namespace="##other" processContents="skip" 




minOccurs="0" maxOccurs="unbounded"/>

</xs:sequence>


<xs:attribute name="ClientId" type="xs:string" use="optional"/>

<xs:attribute name="ReportNumber" type="xs:unsignedInt" use="required"/>

<xs:attribute name="SessionStartTime" type="xs:timestampType" use="required"/>


<xs:anyAttribute processContents="skip"/>
</xs:complexType>

<xs:complexType name="qoeMetricsType">

<xs:attribute name="ReportIntervalStart" type="xs:timestampType" use="optional"/>

<xs:attribute name="ReportIntervalEnd" type="xs:timestampType" use="optional"/>


<xs:attribute name="MPDFetchStart" type="xs:timestampVectorType" use="optional"/>

<xs:attribute name="MPDFetchURL" type="xs:stringVectorType" use="optional"/>

<xs:attribute name="MPDFetchDelay" type="xs:doubleVectorType" use="optional"/>


<xs:attribute name="SegmentFetchStart" type="xs:timestampVectorType" use="optional"/>

<xs:attribute name="SegmentFetchURL" type="xs:stringVectorType" use="optional"/>

<xs:attribute name="SegmentFetchDelay" type="xs:doubleVectorType" use="optional"/>


<xs:attribute name="RepresentationSwitchStart" type="xs:timestampVectorType" use="optional"/>

<xs:attribute name="RepresentationSwitchDelay" type="xs:doubleVectorType" use="optional"/>


<xs:attribute name="InitialPlayoutStart" type="xs:timestampVectorType" use="optional"/>

<xs:attribute name="InitialPlayoutDelay" type="xs:doubleVectorType" use="optional"/>


<xs:attribute name="RebufferingStart" type="xs:timestampVectorType" use="optional"/>

<xs:attribute name="RebufferingDelay" type="xs:doubleVectorType" use="optional"/>


<xs:attribute name="BufferDepth" type="xs:double" use="optional"/>

<xs:attribute name="AllContentBuffered" type="xs:boolean" use="optional"/>


<xs:attribute name="AudioStart" type="xs:timestampVectorType" use="optional"/>

<xs:attribute name="AudioCodec" type="xs:stringVectorType" use="optional"/>

<xs:attribute name="AudioFramerate" type="xs:doubleVectorType" use="optional"/>

<xs:attribute name="AudioBitrate" type="xs:doubleVectorType" use="optional"/>


<xs:attribute name="VideoStart" type="xs:timestampVectorType" use="optional"/>

<xs:attribute name="VideoCodec" type="xs:stringVectorType" use="optional"/>

<xs:attribute name="VideoFramerate" type="xs:doubleVectorType" use="optional"/>

<xs:attribute name="VideoBitrate" type="xs:doubleVectorType" use="optional"/>

    <xs:anyAttribute processContents="skip"/>
</xs:complexType>
<xs:simpleType name="doubleVectorType">
    <xs:list itemType="xs:double"/>
</xs:simpleType>

<xs:simpleType name="stringVectorType">
    <xs:list itemType="xs:string"/>
</xs:simpleType>
<xs:simpleType name="timestampVectorType">
    <xs:list itemType="xs:timestampType"/>
</xs:simpleType>
<xs:simpleType name="timestampType">

<xs:restriction base="xs:string">


<xs:pattern value="to be completed with suitable timestamp pattern here"/>

</xs:restriction>
</xs:simpleType>
</xs:schema>


9.3.3
Example QoE Report

Below is one example of QoE report message.

---- To be completed with an example report ----

9.4
OMA-DM Configuration
9.3.1
General

The OMA-DM Managed Object (MO) defined in this clause may be used to configure the QoE metrics and reporting settings. The MO represents the same information as the QoE part in the MPD in section 7.3. 

The MO identifier shall be: urn:oma:mo:ext-3gpp-ahsqoe:1.0. Version numbering is included for possible extension of the MO.
Protocol compatibility:  The MO is compatible with OMA Device Management protocol specifications, version 1.2 and upwards, and is defined using the OMA DM Device Description Framework as described in the Enabler Release Definition OMA-ERELD _DM-V1_2 [xx].

9.3.2
Managed object

---To be completed with the detailed MO tree ----

******************** END OF CHANGE 2 *************************************
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